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Purpose: The aim of the present study was to investigate the relationship between three major allergic diseases, asthma, allergic rhinitis (AR), and 
atopic dermatitis (AD), and psychological and behavioural problems in preschoolers based on a community survey. Methods: A cross-sectional sur-
vey was conducted using a modified International Study of Asthma and Allergies in Childhood questionnaire to determine the prevalence of symptoms 
and diagnosed allergic diseases, and a Korean version of the Child Behaviour Checklist to assess internalizing, externalizing, and sleep problems 
among 780 preschoolers. Five-hundred and seventy-five preschoolers with valid data were included in this study. Results: The prevalence of life-
time diagnosis and treatment in the past 12 months was 8.7% and 4.4% for asthma, 24.4% and 19.2% for AR, and 35.1% and 16.6% for AD, re-
spectively. Scores for internalizing and sleep problems were significantly higher in those diagnosed with AR. Preschoolers who had been treated for 
AD in the past 12 months had higher attention problem and attention-deficit/ hyperactivity disorder scores. Sleep problems were more severe in mod-
erate to severe AD compared to control and mild AD groups, categorised according to SCOring index of AD. The severity of sleep problems correlat-
ed positively with the percentage of eosinophils in peripheral blood. Conclusions: Psychological and behavioural problems differed among the 
three major allergic diseases, weaker association for asthma and stronger association for AR and AD. The results of this study may lead to the iden-
tification of potential underlying shared mechanisms common to allergic diseases and psychological and behavioural problems. 
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INTRODUCTION
The prevalence of allergic diseases has continued to escalate 
worldwide in the past four decades, especially in highly devel-
oped countries.1 Pediatric allergic diseases are particularly im-
portant for society due to their chronic course and high health-
care costs.2 In Korea, asthma-related costs rank number one 
among childhood illness, and the socioeconomic burden of the 
disease is increasing in all ages.3,4 Clinicians have long known 
that allergic and psychological symptoms tend to co-exist. In 
1930, Rowe described “allergic toxemia”, a syndrome character-
ised by fatigue, slowed psychomotor and thought processes, 
poor memory, irritability and depression.5 Before the underly-
ing inflammatory basis of allergic diseases was discovered, al-
lergic diseases were even considered to be purely psychogenic 
in origin, with Freud claiming that asthmatic symptoms were a 
symbolic expression of unconscious conflicts and repressed 
desires.6 It is now clear that the pathogenesis of allergic diseases 
is primarily driven by interactions between the immune system 
and environmental exposure to allergen.7 Meanwhile, a num-
ber of studies have discovered the pathophysiological links be-
tween stress and allergic disease, thus attempting to explain the 
overlap.8,9
Previous studies in this area have generally focused on the re-
lationship between specific allergic diseases, such as asthma, 
allergic rhinitis (AR) or atopic dermatitis (AD), and psychologi-
cal disturbances. Only two studies have investigated a homoge-
neous general population sample for the relationship between 
all three major allergic diseases and psychological problems. 
Slattery et al.10 conducted a cross-sectional study on 7th grade 
students and found that “pure” anxiety was associated with 
asthma and AR, but not AD. Park et al.11 conducted a Child Be-
haviour Checklist on children from one elementary school with 
ages ranging from 7 to 11 and found significantly higher inter-
nalizing problems in children with asthma and AR. However, no 
similar study has been conducted on preschool-age children 
and it is important to evaluate this early age group in order to 
identify possible mechanisms to explain the relationship be-
tween allergic diseases and psychological problems. To our 
knowledge, this is the first study to systematically investigate the 
relationship between the three major allergic diseases (asthma, 
AR and AD) and a broad spectrum of psychological and behav-
ioural problems (including internalizing and externalizing prob-
lems) in a general population of preschoolers. The objectives of 
the present study are 1) to investigate the relationship between 
allergic diseases and psychological and behavioural problems 
in preschool children, 2) to reveal the pattern of interaction be-
tween psychological and behavioural problems and biomarkers 
of allergic diseases in this population, and 3) to investigate the 
relationship between severity of AD, as determined by a physi-
cian, and psychological and behavioural problems. 
 
MATERIALS AND METHODS
Subjects
This study recruited 986 preschool children aged 3-7 years old 
from 17 preschools that were randomly selected from Seoul and 
Ilsan and Gwacheon in Gyeonggi-do province in Korea. A mod-
ified International Study of Asthma and Allergies in Childhood 
(ISAAC) questionnaire12 was used to determine the prevalence 
of symptoms and diagnosis of allergic diseases. Parents of 780 
preschoolers from 13 preschools consented to participate in 
psychological evaluation using a Korean version of the Child 
Behaviour Checklist (CBCL)13 to assess internalizing, external-
izing and sleep problems and Diagnostic and Statistical Manu-
al (DSM )-oriented scales. Of the 780 children, 732 (93.8%) par-
ents responded to the ISAAC questionnaire and 575 (73.7%) 
parents responded to the CBCL questionnaire. 
There were no significant differences between participants 
and non-participants in the CBCL questionnaire (Table 1) in 
general characteristics, parental allergic disease history and so-
cioeconomic status.
ISAAC questionnaire and SCORAD index
The ISAAC questionnaire is useful as a standardized approach 
for determining the prevalence of allergic disease. The modified 
Korean version of ISAAC was previously validated as a tool for 
assessing allergic symptoms and diagnosis in Korean children.3 
The questionnaire consists of three main sections: 1) general 
characteristics including name, sex, date of birth, height and 
weight; 2) history of symptoms related to asthma, AR, AD, aller-
gic conjunctivitis and food allergy; and 3) exposure to environ-
mental factors associated with allergic disease. The parents or 
guardians of the children responded to the questionnaire. 
The doctors examined the children at the preschools for the 
Table 1. Demographic characteristics of study participants and non-partici-
pants
Participants Non-participants P value
Age, M±SD (in years) 4.80±0.98 4.78±1.01 0.407
Sex (boys) 295 (51.3) 81 (51.6) 0.949
Preterm, n (%) 27/558 (4.8%) 9/151 (6.0%) 0.578
Family history of allergic disease
Parental history of asthma 29/565 (5.1%) 7/153 (4.6%) 0.779
Parental history of AR 236/565 (41.8%) 67/153 (43.8%) 0.653
Parental history of AD 65/566 (11.5%) 21/153 (13.7%) 0.448
Parental history of allergic 
disease
266/564 (47.2%) 76/153 (49.7%) 0.581
Family income per month
Low (<3 million Won) 226/555 (40.7%) 51/147 (34.7%) 0.374
Middle (3-5 million Won) 217/555 (39.1%) 61/147 (41.5%)
High (≥5 million Won) 112/555 (20.2%) 35/147 (23.8%)
AR, allergic rhinitis; AD, atopic dermatitis
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presence of AD. The severity of disease was assessed according 
to SCORAD (SCOring index of AD) scoring systems. The SCO-
RAD index comprises three parts: extent, intensity (erythema, 
oedema/papulation, oozing/crusts, excoriations, lichenification, 
dryness), and subjective symptoms.14 AD was classified into 
three groups based on the objective SCORAD index: mild (mean 
score <15), moderate (15≤ mean score ≤40), and severe (mean 
score >40).15
Child Behaviour Checklist 
The CBCL is a scale that is widely used to assess symptoms of 
mental health and behavioural difficulties among children. CBCL 
comes in two versions according to the age range of the subjects, 
and the version for ages 1½-5 was used in this study. The check-
list includes subscales assessing symptoms of internalizing, ex-
ternalizing and sleep problems, and DSM-oriented problem 
scales.16,17 Studies on the reliability and validity of the CBCL have 
been extensively summarized in the Achenbach manual, and 
studies of the Korean-CBCL version have also showed good va-
lidity and reliability.18 CBCL has advantage above other psycho-
metrics because it provides standardized T score, thus permit-
ting comparisons between gender and across age groups. These 
T scores range from 23 to 100. For the Total problem, internal-
ization, and externalization scales, scores of less than 60 are 
considered non-clinical, 60-63 are borderline, and 64 or more 
are considered clinical. For DSM-oriented scales, scores of 65 
or less are considered non-clinical, 66 through 70 are consid-
ered borderline, and 71 or greater are considered clinical. For 
the internalizing, externalizing and sleep problems, and DSM-
oriented scales, the magnitude of the score correlates with the 
severity of the disorder. 
Serum eosinophil and total IgE
White blood cells and the percentage of peripheral blood eo-
sinophils were measured. Total IgE was measured by fluorescent 
enzyme immunoassay using the AutoCAP system (Phadia AB, 
Uppsala, Sweden).
Statistical analysis
Statistical analysis was carried out using SPSS version 18.0 
(SPSS Inc., Chicago, IL, USA). The independent samples t test 
was used to examine differences in CBCL scores between chil-
dren with and without symptoms of allergic disorders. The ANO-
VA test was used to examine differences in CBCL scores and the 
percentage of eosinophils between three AD groups according 
to the degree of SCORAD index and the control group. The Pear-
son’s correlation coefficient between eosinophil and CBCL score 
was obtained by bivariate correlation test.
RESULTS
Prevalence of allergic diseases in the study population
The prevalence of asthma diagnosis was 7.2% and the preva-
lence of treatment in the past 12 months was 3.8%. Current asth-
ma, which was defined as previous diagnosis together with asth-
ma symptoms in the past 12 months, affected 3.8% of the study 
population. The prevalence of AR was as follows: lifetime diag-
nosis, 25.1%; treatment in the past 12 months, 20.4%; and cur-
rent AR, 18.8%. With respect to AD, the prevalence of lifetime 
diagnosis was 34.7%. The prevalence of treatment in the past 12 
months and current disease were 15.1% and 20.2%, respective-
ly. The prevalence of asthma diagnosis in CBCL questionnaire 
participants was lower than in non-participants (Table 2).
CBCL scores in preschoolers diagnosed with allergic diseases
Preschoolers diagnosed with asthma did not differ in CBCL 
scores when compared to non-asthmatic preschoolers. Pre-
schoolers diagnosed with AR showed higher internalizing prob-
lems scores (49.73±9.46, 46.64±9.68; P=0.001), sleep problems 
scores (53.83±5.44, 52.79±4.85; P=0.045), and also higher af-
fective problem DSM-oriented scores (53.94±5.69, 52.64±5.02; 
P=0.017). There was no difference in CBCL scores between 
preschoolers diagnosed with AD and those not diagnosed with 
AD (Table 3).
CBCL scores in preschoolers treated for allergic diseases in the 
past 12 months
Preschoolers treated for asthma in the past 12 months had 
higher anxiety problem DSM-oriented scores (54.90±5.94, 
52.46±4.78; P=0.024). Preschoolers treated for AR in the past 
12 months had higher scores for internalizing problems (50.21± 
9.71, 46.70±9.61; P=0.001), DSM-oriented affective problems 
Table 2. Prevalence of allergic diseases from study participants and non-partic-
ipants
Participants Non-participants P value
Asthma
Diagnosis ever 40/559 (7.2%) 23/154 (14.9%) 0.003*
Treatment in the past  
12 months
21/548 (3.8%) 8/151 (5.3%) 0.424
Current disease 21/558 (3.8%) 10/152 (6.6%) 0.132
AR
Diagnosis ever 141/561 (25.1%) 35/153 (22.9%) 0.566
Treatment in the past  
12 months
114/558 (20.4%) 25/153 (16.3%) 0.258
Current disease 105/558 (18.8%) 20/153 (13.1%) 0.098
AD
Diagnosis ever 195/562 (34.7%) 55/154 (35.7%) 0.815
Treatment in the past  
12 months
84/556 (15.1%) 31/154 (20.1%) 0.134
Current disease 112/555 (20.2%) 36/153 (23.5%) 0.367
*significant at P value<0.05
AR, allergic rhinitis; AD, atopic dermatitis.
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(54.13±5.85, 52.68±5.03; P=0.016) and anxiety problems 
(53.46±5.79, 52.31±4.51; P=0.049). Preschoolers treated for 
AD in the past 12 months had higher scores for attention prob-
lems (54.46±6.55, 52.97±5.11; P=0.028) and attention-deficit/
hyperactivity disorder (ADHD) DSM-oriented scores (54.60±
6.11, 53.01±5.18; P=0.027) (Table 4). 
Relationship between sleep problems, severity of AD and 
eosinophils in blood
The CBCL scores were compared between the control and AD 
Table 3. Comparison of CBCL scores between preschoolers diagnosed with each allergic disease and preschoolers without diagnosis
Asthma diagnosis ever AR diagnosis ever AD diagnosis ever
no (n=519) yes (n=40) P value no (n=420) yes (n=141) P value no (n=473) yes (n=84) P value
Internalizing Problem 47.23±9.73 49.98±9.35 0.085 46.64±9.68 49.73±9.46 0.001* 46.89±9.84 48.29±9.45 0.104
Emotionally reactive 52.94±5.31 53.65±4.78 0.414 52.77±5.21 53.63±5.36 0.093 52.95±5.37 53.11±5.05 0.720
Anxious/depressed 52.79±5.08 53.25±4.87 0.577 52.50±4.66 53.80±6.02 0.020* 52.65±5.09 53.10±5.01 0.324
Somatic complaints 52.57±4.59 54.30±6.74 0.118 52.32±4.40 53.77±5.56 0.006* 52.53±4.74 52.82±4.67 0.502
Withdrawn 53.19±5.92 53.13±4.74 0.938 53.01±5.63 53.64±6.37 0.267 52.95±5.60 53.64±6.27 0.180
Externalizing Problem 47.34±9.93 50.85±10.59 0.048* 47.15±9.90 48.87±10.20 0.076 47.25±10.48 48.18±9.13 0.294
Attention problems 52.99±5.35 54.03±6.10 0.244 52.86±5.29 53.71±5.74 0.108 52.96±5.42 53.33±5.38 0.432
Aggressive behaviour 52.72±5.22 54.23±6.05 0.083 52.64±5.05 53.30±5.88 0.233 52.93±5.71 52.61±4.37 0.489
Sleep Problem 52.96±4.93 53.25±5.05 0.717 52.79±4.85 53.83±5.44 0.045* 52.98±5.05 53.13±4.87 0.721
DSM-oriented scale
Affective Problem 52.83±5.15 54.10±5.82 0.136 52.64±5.02 53.94±5.69 0.017* 52.88±5.37 53.07±4.90 0.687
Anxiety Problem 52.43±4.71 53.53±5.76 0.248 52.36±4.54 53.03±5.52 0.157 52.51±4.89 52.53±4.61 0.950
PDD 53.01±6.23 53.60±5.62 0.563 52.77±5.87 53.79±6.90 0.116 52.71±5.74 53.69±6.89 0.089
ADHD 53.14±5.24 54.78±6.86 0.148 53.10±5.38 53.73±5.35 0.231 53.20±5.54 53.42±5.06 0.647
Oppositional Defiant 
Problem
52.66±5.18 54.73±7.74 0.104 52.50±4.97 53.61±6.44 0.065 52.94±5.90 52.53±4.34 0.344
*significant at P value<0.05
CBCL, child behaviour checklist; DMS, diagnostic and statistical manual; PDD, pervasive developmental disorder; ADHD, attention-deficit/hyperactivity disorder.
Table 4.  Comparison of CBCL scores between preschoolers treated for each allergic disease in the past 12 months and preschoolers without treatment
Asthma treatment AR treatment AD treatment
no (n=527) yes (n=21) P value no (n=444) yes (n=114) P value no (n=472) yes (n=84) P value
Internalizing Problem 47.35±9.77 49.81±9.45 0.259 46.70±9.61 50.21±9.71 0.001* 47.21±9.91 48.30±8.82 0.345
Emotionally reactive 53.00±5.31 53.67±5.08 0.575 52.73±5.11 54.08±5.74 0.023* 53.00±5.39 53.13±4.63 0.840
Anxious/depressed 52.82±5.10 53.81±5.28 0.385 52.46±4.65 54.29±6.29 0.001* 52.85±5.21 52.70±4.29 0.813
Somatic complaints 52.60±4.67 54.10±6.54 0.313 52.41±4.53 53.65±5.48 0.027* 52.65±4.80 52.45±4.17 0.723
Withdrawn 53.24±5.96 52.48±3.68 0.561 52.98±5.57 53.91±6.77 0.176 53.05±5.51 53.99±7.60 0.178
Externalizing Problem 47.56±10.09 48.33±9.28 0.729 47.17±9.79 49.13±10.66 0.062 47.24±10.20 49.23±9.21 0.096
Attention problems 53.06±5.41 52.48±4.05 0.624 52.84±5.19 53.77±5.97 0.132 52.79±5.11 54.46±6.55 0.028*
Aggressive behaviour 52.86±5.34 52.62±4.93 0.842 52.61±4.98 53.60±6.30 0.125 52.84±5.46 52.85±4.32 0.997
Sleep Problem 52.92±4.86 53.57±5.89 0.550 52.89±4.95 53.77±5.29 0.094 52.87±4.95 53.98±5.13 0.062
DSM-oriented scale
Affective Problem 52.92±5.22 53.62±5.57 0.551 52.68±5.03 54.13±5.85 0.016* 52.97±5.29 52.90±4.88 0.919
Anxiety Problem 52.46±4.78 54.90±5.94 0.024* 52.31±4.51 53.46±5.79 0.049* 52.54±4.91 52.43±4.20 0.848
PDD 53.09±6.26 53.05±5.50 0.973 52.75±5.81 54.17±7.33 0.058 52.91±5.90 54.00±7.68 0.220
ADHD 53.26±5.41 52.95±4.70 0.795 53.10±5.26 53.72±5.65 0.291 53.01±5.18 54.60±6.11 0.027*
Oppositional Defiant 
Problem
52.81±5.36 53.71±7.65 0.456 52.57±5.07 53.68±6.49 0.092 52.81±5.54 52.89±4.78 0.902
*siginicant at P value<0.05.
CBCL, child behaviour checklist; DMS, diagnostic and statistical manual; PDD, pervasive developmental disorder; ADHD, attention-deficit/hyperactivity disorder.
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groups according to severity by objective SCORAD index. There 
was no difference between the groups in internalizing and ex-
ternalizing problems. In contrast, the sleep problem score in 
the moderate-severe AD group was higher than in the control 
or mild AD groups (P=0.034) (Table 5). The percentage of eo-
sinophils in peripheral blood, but not serum total IgE, was pos-
itively correlated with sleep problems (Pearson correlation for 
eosinophils 0.119, P=0.011).
DISCUSSION
This is the first study, to our knowledge, to investigate the rela-
tionship between all three major allergic diseases and psycho-
logical and behavioural problems in a preschool population. 
Internalizing behavioural problem and sleep problem scores 
were significantly higher in those diagnosed with AR. Preschool-
ers who had been treated for asthma in the past 12 months had 
higher anxiety scores, and those treated for AD had higher scores 
for attention problems and ADHD. Sleep problems were in-
creased in moderate to severe AD compared to the control and 
mild AD groups, categorised according to SCORAD index. Sleep 
problems were positively correlated with the percentage of eo-
sinophils in peripheral blood.
AR in preschoolers was strongly associated with internalizing 
and sleep problems. Most of the previous studies investigating 
the relationship between internalizing problems, such as anxi-
ety and depression, and AR have been limited to the adult pop-
ulation,19-21 and mental complications of AR studied in children 
were confined to sleep disturbance, poor school performance 
and hyperactivity.22 Recently, Park et al.11 reported that elemen-
tary school children had a significantly higher prevalence of in-
ternalizing problems, which is consistent with our results, and 
we conclude that AR in both adults and children is associated 
with internalizing problems. 
Impaired sleep is a serious complication of AR caused by na-
sal congestion and obstruction and often leads to physical fa-
tigue.23 Based on a survey of general practitioners, adult patients 
with AR have more difficulty in falling asleep, take more sleep-
ing pills, suffer from nocturnal awakenings, do not believe that 
they wake up thoroughly rested, and feel that they do not get 
sufficient sleep.24 In a group of adolescents with AR, Juniper and 
colleagues found that majority of adolescents had sleep prob-
lems, 78% not having a good night’s sleep, 75% having difficulty 
in falling asleep, and 64% waking up in the middle of the night.25 
Our study is the first to demonstrate sleep disturbance in pre-
schoolers with AR based on a general population survey. 
Preschoolers who had been treated for asthma in the past 12 
months scored significantly higher in anxiety problems on the 
DSM-oriented scale, but the overall correlation with internaliz-
ing problems was not significant when compared to preschool-
ers without asthma. A recent meta-analysis of 26 studies on pe-
diatric asthmatic patients, whose ages ranged from 6 to 18 years, 
found that there was an increase in internalizing problems 
among asthmatic children.26 In other studies, a history of diag-
nosed asthma was significantly associated with higher internal-
izing problems in 5-year-olds in the general population27 and 
high-risk 6-year-olds.28 The age range in our study population 
was 3 to 6 years old, which is the youngest population in exist-
ing studies on the relationship between allergic diseases and 
psychological problems. The prevalence of asthma diagnosis 
was 7.2% and of asthma treatment was 3.8%, both of which are 
lower than reported in other studies with older subjects. A fol-
low up study including a larger number of subjects with asthma 
is needed to confirm the relationship between asthma and psy-
chological problems in the preschool population. 
Interestingly, preschoolers treated for AD in the past 12 months 
had significantly higher attention and hyperactivity problems. 
The relationship between ADHD and allergic diseases in chil-
dren is highly controversial. Some studies report increased 
ADHD symptoms in allergic children,29-31 but this has not been 
a consistent finding.32-34 It is also interesting to note that only 
AD was associated with ADHD, and not asthma or AR, which 
suggests that irritability and decreased concentration due to 
itching and scratching behaviours in AD preschoolers might 
mimic the phenomenology of ADHD. 
Children with moderate to severe AD categorised by objective 
Table 5. Comparison of CBCL scores between controls, children with mild atop-
ic dermatitis and children with moderate to severe atopic dermatitis according 
to the SCORAD index
Control Mild Moderate-severe P  
value390/463 
(84.2%)
50/369 
(24.0%)
23/369 
(11.1%)
Internalizing problem 47.44±9.90 48.68±8.23 47.22±9.13 0.687
Emotionally reactive 53.10±5.46 52.60±3.79 52.30±4.05 0.659
Anxious/depressed 52.78±5.02 53.44±4.38 52.78±5.34 0.675
Somatic complaints 52.86±4.94 52.98±5.02 52.91±4.97 0.986
Withdrawn 53.16±5.74 53.36±4.80 52.87±4.38 0.939
Externalizing problem 47.36±10.05 48.14±9.12 48.83±9.54 0.709
Attention problems 53.02±5.46 53.38±5.17 53.70±5.04 0.777
Aggressive behaviour 52.73±5.22 52.86±4.89 53.26±5.37 0.885
Sleep problem 53.05±5.31 52.24±3.84 55.39±5.76 0.034*
DSM-oriented scale
Affective problems 53.05±5.31 51.92±3.67 54.17±4.52 0.179
Anxiety problems 52.62±5.07 52.66±4.09 52.43±4.33 0.983
PDD 52.99±6.13 53.44±5.10 52.39±5.12 0.776
ADHD 53.26±5.50 53.36±5.30 53.39±4.65 0.987
Oppositional Defiant 
  Problem
52.72±5.31 52.50±4.23 53.04±4.65 0.915
*significant at P value<0.05
CBCL, child behaviour checklist; DMS, diagnostic and statistical manual; PDD, 
pervasive developmental disorder; ADHD, attention-deficit/hyperactivity disorder.
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SCORAD index by physician examination had increased sleep 
problems. Disturbed sleep has previously been reported in 
adults and children with AD.35,36 Patients with AD are more rest-
less in their sleep, wake more often, spend less time asleep, and 
report more daytime fatigue than those without.37 For example, 
sleep efficiency evaluated with polysomnography was signifi-
cantly decreased with increasing symptoms of AD as measured 
by scratching index (-0.56, P=0.010) and the Rajka and Lange-
land skin score (0.42, P=0.064).35 However, in another study,38 
sleep loss reported by parents only showed a weak correlation 
with mild, but not moderate or severe, AD categorised by objec-
tive SCORAD index. The study authors explained that the results 
may have been due to the parents not knowing their child’s con-
dition at night as they were looked after by a maid. In our study, 
the children with moderate to severe AD had more sleep prob-
lems and higher total IgE and eosinophils in peripheral blood. 
This latter result indicates that the moderate to severe AD cases 
had a greater degree of allergic inflammation, which would lead 
to an increased frequency of pruritus and sleep disturbance.
The mechanisms linking psychological problems to allergic 
diseases are not well understood. A recent meta-analysis dem-
onstrated a bidirectional relationship between mental health 
symptoms and allergic diseases,39 suggesting a reciprocally 
causal relationship. Possible mechanisms to explain how aller-
gic diseases may affect mental health include anxiety and re-
duced quality of life caused by repeated experiences of breath-
lessness.26 The impact of stress on the development and expres-
sion of allergic diseases may also reflect dysregulation of key 
neurobiological components of the stress response system. In 
particular, alterations of the hypothalamic-pituitary-adrenal 
axis and sympathetic and adrenomedullary system have been 
reported in children and adults with allergic diseases, as well as 
those with psychological problems.9 Dysregulation of normal 
homeostatic neural, endocrine and immunologic mechanisms 
can occur in the face of chronic stress, leading to chronic hyper-
arousal or hyporesponsiveness that may affect disease expres-
sion.8 
Several limitations of this study should be noted. First, the sta-
tus of allergic diseases and psychological and behavioural prob-
lems were all based on parental reporting. Parental reporting 
has been used in many of the earlier studies investigating the 
link between psychological problems and allergic disease, and 
future investigations should attempt to integrate objective mea-
sures of allergic disease such as standardised clinical exams. An 
objective evaluation of psychological and behavioural problems 
should also be pursued. The Korean versions of the ISAAC ques-
tionnaire12 and the CBCL13 are well-established tools for evalu-
ating the prevalence of allergic diseases and psychological and 
behavioural problems, and have been validated for use in Ko-
rea.3,18 We conclude that the use of parental reporting in this 
study is unlikely to lead to substantial under- or over-reporting 
of disease severity and prevalence. Second, since this was a 
cross-sectional survey, it is not possible to assess cause and ef-
fect relationships between allergic diseases and psychological 
and behavioural problems. A prospective general population 
cohort study starting before the onset of allergic diseases is need-
ed to identify the trajectory and cause and effect relationship of 
allergic diseases and associated psychological problems. Pro-
spective studies of this nature in the general population are 
substantially more complicated and difficult to conduct, and 
cross-sectional studies such as the current one can still make 
important contributions in suggesting the likelihood of a cause 
and effect relationship. Third, the prevalence of asthma diagno-
sis was significantly lower in subjects participating in the psy-
chological assessment, which suggests that the subjects who 
participated in the assessment may not have been fully repre-
sentative of the broader study population. 
Although there have been a number of previous studies of the 
link between psychological and allergic diseases, this is the first 
study to investigate the relationship of all three major allergic 
diseases to psychological and behavioural disorders during the 
early, preschool years in the general population. Since allergic 
diseases are chronic in nature and effect the child extensively, it 
is important to evaluate the initial period of allergic diseases in 
this early age group in order to identify possible mechanisms to 
explain the relationship between allergic diseases and psycho-
logical problems. Preschoolers with AR showed significantly 
higher internalizing and sleep problems, while preschoolers 
with AD had a greater frequency of ADHD symptoms. 
CONCLUSION
The relationship between allergic diseases and psychological 
and behavioural problems in preschoolers was different from 
that in older children11 and adolescents,10 with a weaker associ-
ation recorded for asthma and a stronger association for AR and 
AD. This difference may reflect the change in prevalence of al-
lergic diseases with age. The results of this study may lead to the 
identification of underlying mechanisms common to allergic 
diseases and psychological and behavioural problems.
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